population size -seemed to fit well the predictions for purging to occur.
But did purging actually take place? In the next step, the authors measured the extent of inbreeding depression in native and invasive species. Beetles from three native and three invasive populations were mated either with their siblings (inbreeding) or with unrelated individuals (outbreeding), and fitness-related traits were compared. Both in terms of generation time and reproductive output, the invasive populations performed significantly better than the native populations.
"Inbred individuals of invasive populations are clearly fitter than inbred individuals of native populations and as fit as outbred individuals from both types of populations," explains Benoit Facon, and "this means that this decrease of inbreeding depression in invasive populations is due to a loss of deleterious mutations, namely purging."
Even though the notion of purging in small populations has been studied intensely on theoretical grounds, empirical evidence had been scarce. So far, the effect had mainly been shown in laboratory animals, like fruit flies. "The potential effects of population bottlenecks during invasion are mixed, in some cases enhancing additive genetic variance and in other cases decreasing variation, so it's great to see such clear-cut empirical evidence for their role", says Jason Kolbe, and "the combination of molecular markers, simulations and breeding experiments to measure fitness-related differences between introduced and native populations makes this study unique."
Of course, it is as yet not clear if the observed purging effect is really responsible for the ladybird invasions. And it is also not entirely certain that purging has not occurred before invasion in one of the founding populations. But it is certainly tempting to speculate that such purging effects might contribute to the striking success of the harlequin ladybirds and possibly other invasive species. In the words of Jason Kolbe: "population bottlenecks may be a case of 'damned if you do, damned if you don't' for invasion success." And who knows, perhaps native species that might suffer from the invasive harlequin ladybirds can one day bounce back having slipped through their very own purging bottlenecks. them posteriorly during germband retraction, and ventral migration along the ventral nerve cord ( Figure 1A ). The two populations meet on the ventral nerve cord and then migrate laterally, ensuring an even spread over the embryo.
And what do they do? Hemocytes are important in both development and immunity. Without hemocyte function embryos fail to develop correctly, with defects in the ventral nerve cord due to the roles of hemocytes in uptake of apoptotic corpses and possibly also secretion of matrix, since these cells are responsible for the secretion of much of the extracellular matrix and express numerous matrix-remodelling enzymes. Hemocyte-derived matrix also potentiates bone morphogenetic protein (BMP) signalling in the developing renal tubules and hemocytes are therefore required for the correct morphogenesis of these structures. Hemocytes are also able to recognise and respond to pathogens and epithelial wounds at both embryonic and larval stages. Although hemocytes are dispensable for wound closure, they are necessary for protection against infection. In fact, although hemocytes are essential to complete embryogenesis due to their developmental roles, during larval stages their primary role appears to be the phagocytosis of pathogens because larvae that lack hemocytes can only survive through to adulthood if reared under sterile conditions. What gets them going? Hemocytes appear to disperse primarily in response to the expression of platelet-derived growth factor/ vascular endothelial growth factor (PDGF/VEGF)-related ligands (Pvfs) that are expressed along their route ways in the embryo, but restriction of space also plays a role in constraining where they can migrate. Other ligands controlling these migrations remain obscure, although cell-cell repulsion, a process that requires the microtubule-binding protein Orbit/CLASP, may contribute to their dispersal and/or maintenance of their even distribution in the embryo. The open circulation system in Drosophila larvae and adults means that hemocytes are passively pumped around the hemolymph by the dorsal vessel (the heart equivalent); this difference means that, unlike in Drosophila embryonic hemocytes Iwan Robert Evans and Will Wood* What are they? Drosophila embryonic hemocytes are the highly motile macrophages that represent the main cellular arm of the innate immune system in this organism. These cells are specified during embryonic development and persist through larval stages to adulthood.
Any pseudonyms? Also known as haemocytes, plasmatocytes (this is more specific since strictly speaking the hemocyte lineage includes lamellocytes and crystal cells as well as plasmatocytes), or Drosophila macrophages, phagocytes or blood cells.
Where do they come from?
There are two waves of hemocyte production; the first occurs in the head mesoderm, while the second occurs in a stem cell niche in the lymph gland. Early hemocytes are speculated to be equivalent to primitive embryonic blood cells and disperse to cover the entire embryo, whereas lymph gland hemocytes are released during late larval stages and in response to parasitisation. Homologs of the GATA (Serpent) and Runx (Lozenge) families of transcription factors involved in vertebrate hematopoiesis play important roles in hemocyte specification, whilst hemocyte plasma membranes are packed with molecules related to those found on vertebrate macrophages (e.g. Croquemort, a CD36 homolog, and Draper and Nimrod, scavenger receptors that resemble CED-1-like proteins such as MEGF10 and Jedi in vertebrates).
Where do they go? Hemocytes migrate out from the head along two main pathways to disperse over the entire embryo: dorsal migration, involving penetration of an epithelial barrier to enter the extended germband, which carries
Quick guide
embryos where hemocytes actively migrate to wound sites, hemocytes are captured passively to form a clot at wound sites. In the embryo, one wound cue appears to be hydrogen peroxide, which is also used as a signal to recruit vertebrate blood cells to sites of damage.
I like the sound of them, but what do they actually look like?
Hemocytes can be easily labelled using the Gal4-UAS system (Figure 1 ) and can be imaged to high resolution within embryos given their superficial position immediately beneath the epithelium. Hemocytes comprise a spherical cell body, from which a single, broad, thin lamellipodial protrusion tends to extend ( Figure  1B,C) . This protrusion contains large numbers of fascin-positive, F-actin bundles ( Figure 1D ) and resembles the growth cone of a migrating neuron. Hemocytes that are polarised in this fashion tend to exhibit an 'arm-like' bundle of microtubules aligned in the direction of migration ( Figure 1E ). As is the case for many migratory cells, Rho-family GTPases play an important role in hemocyte migration, with Rac activity required for their dispersal and formation of lamellipodia, whilst Cdc42 appears to be important in establishing polarity and enables directional persistence. Interfering with other regulators of the actin cytoskeleton, such as fascin and Ena, can also perturb polarity.
And what can they offer us?
Hemocytes have been used to examine corpse recognition and processing pathways, which are highly conserved in organisms ranging from Caenorhabditis elegans through to humans. Given their dynamic actin and microtubule cytoskeletons, it is unsurprising that hemocytes have been employed to study the regulation of these structures both in vitro and in vivo; indeed the majority of Drosophila cell lines, which can be used in powerful RNA interference (RNAi) screens, are derived from hemocytes (for example, S2 cells). Recently it has been demonstrated that hemocytes behave even more like vertebrate macrophages than previously thought, with hemocytes transmigrating across epithelial barriers using Rap1 to activate their integrins; inappropriate transmigration of immune cells is thought to contribute to a number of autoimmune disorders and therefore this system could be used to screen for novel regulators of this process. Furthermore, much like the tumourassociated macrophages found in many human tumours, hemocytes closely associate with geneticallyinduced imaginal disc tumours, where they stimulate invasion in certain genetic backgrounds through secretion of Drosophila's sole tumour necrosis factor (TNF) homolog, Eiger. 
Don't say…

